COMMENTARY W e read with great interest the letter by Banack and Kaufman 1 recently published in EPIDEMIOLOGY. The authors cited research by Curtis et al 2 who found that, among persons with heart disease, those who were overweight or obese had a lower risk of death than those with a normal weight. Banack and Kaufman 1 proposed that such an "obesity paradox" was the result of collider stratification bias, and they demonstrated a method to correct for such bias. We posit that, even after correction for bias, this paradoxical phenomenon may persist in observational studies of the effect of obesity on mortality among patients with heart failure.
direct effect. In an extreme scenario, if the effect of obesity on the risk of death is completely mediated through heart failure, one should expect a null direct effect of obesity on the risk of death among patients with heart failure. Nevertheless, because the direct effect of obesity on the risk of death is different from its total effect, this would not constitute a true obesity paradox.
In practice, it is challenging to assess the total effect of obesity on the risk of death among patients with heart failure. One approach would be to conduct a randomized clinical trial of a weight loss intervention (eg, exercise, weight loss diet, medication, or surgical intervention) among obese patients with heart failure to determine whether weight loss is associated with reduced risk of death. However, to obtain an unbiased estimate of the total effect of weight loss on the risk of death, the weight loss intervention itself should have no direct effect on risk of death, or such an effect should be appropriately controlled, if present. Alternatively, in observational study settings, if there were sufficient changes in obesity status after heart failure, one would be able to assess the total effect of obesity on mortality, assuming appropriate adjustment for all potential confounders. If the total effect of obesity on the risk of death among patients with heart failure was different from the total effect in the general population, one could claim that an obesity paradox does exist.
We agree with Banack and Kaufman 1 that "paradoxes" should be met with skepticism. We postulate that the obesity paradox could have resulted from confusion between the direct (estimated) and total (intended) effect. Incorrect interpretations of the results, and the ensuing debate about the paradoxical phenomena from studies restricted to people with a condition that is an intermediate in the causal pathway, can undermine scientific knowledge and evidence-based clinical recommendations. To avoid these issues, the investigators should carefully specify the research question of interest; clarify the time sequence of exposure, mediators, and outcome variables; use appropriate design and analysis; and exercise proper inference. Failure in any of these steps could potentially lead to incorrect causal inference.
